Introduction
In recent years analysis of simultaneous in-situ measurements of stratospheric mixing ratios of NOy, 03 and N20 have revealed (Table 1) . For N20 values between 270 and 300 ppbv the STREAM NOy-N20 relationship is in-between those obtained from DC-8 and ER-2 data, being closer to the DC-8 values at higher N20 mixing ratios and closer to the ER-2 values at lower N20 mixing ratios (Fig. 1) .
If we assume that the ER-2 relation shown in Fig. 1 is descending from the lower stratosphere, and tropospheric air of mid-and high latitude origin. To differentiate between both transport pathways a scatter plot of 03 vs. CO can be used (Fig.  2) . The mixing ratios of both species exhibit strong gradients at the tropopause, with high CO (low 03) values in the troposphere and low CO (high 03) values in the stratosphere. In the troposphere, which can be identified by CO mixing ratios in excess of 100 ppbv, the 03 mixing ratio is nearly constant at approximately 60 ppbv (red points in Fig. 2) . Here the CO-O3 regression shows no correlation at all (red trend line in Fig. 2) . A negative slope between CO and 03 is obtained for CO mixing ratios between 15 ppbv and approximately 30 ppbv (blue points and line in Fig. 2 
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Conclusions
Trace gas measurements of CO, N20, NOy, and 03 in the lower stratosphere in the winter 1997 at altitudes between 8 and 13.5 km confirm the existence of a mixing layer 2-3 km above the local tropopause which strongly influences tracer relationships in the lowermost stratosphere. Above this layer observed trace gas concentrations and ratios between various tracers exhibit signatures typical of undisturbed lower stratospheric air, in agreement with ER-2 observations previously obtained at higher altitudes (15-21 km). In particular very low CO mixing ratios of about 20 ppbv indicate that these air masses are dominated by diabatic descent from higher layers of the stratosphere. Cross-tropopause transports results in a mixing layer, characterized by elevated mixing ratios of CO and NOy, and significantly enhanced NOJO3 ratios. As a consequence, cross-tropopause mixing reduces the efficiency of pollutant 03 formation from aircraft NOx emissions in the lowermost stratosphere.
